VI, 3.3-SNOW 17

| dentifier:

HYDRO- 17 SNOW MODEL OPERATI ON

SNOW 17

Oper ati on Nunber: 19

Paraneter Array:

The FORTRAN identifier used for the parameter array

is PS. The contents of the PS array are:

Posi tion Contents
1 Operati on version numnber
2-6 Header i nformation
7-8 Identifier of precipitation tine series
9 Data type code of precipitation tine series
10 Data time interval of precipitation tinme series
(units of HR)
11-12 Identifier of air tenperature time series
13 Data type code of air tenperature tinme series
14 Data time interval of tenperature tinme series (units
of HR)
15 Read carryover indicator:
0 = carryover set to no snow conditions
1 = mjor initial carryover values input
2 = all initial carryover val ues input
16 Nunmber of values in PS array
17 Location of information for rain plus nelt tinme
series in the PS array: 1/
O =norain plus nelt tinme series
18 Location of information for percent snowfall tine
series in the PS array: 1/
0 = no percent snowfall tine series
19 Location of information for observed water-equival ent
time series in the PS array: 2/
0 = none used
20 Location of information for sinulated water-
equivalent time series in the PS array: 2/
0 = none used
21 Location of information for observed areal extent of
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Posi tion Cont ents

snow cover tinme series in the PS array: 2/
0 = none used

22 Location of information for sinulated areal extent of
snow cover tinme series in the PS array: 2/
0 = none used

23 Location of sunms of water balance and nelt conponents
in the PS array: 3/
0 = sunms not stored

24 Print control:
0 no printout

1 =print all days with snow
2 = print only significant days
25 Locati on of snow nodel paranmeters in the PS array 4/
26 Locati on of areal depletion curve in the PS array 5/
27 Location of tenperature paraneters in the PS array:
6/
0 = not needed
28 Locati on of updating paranmeters in the PS array: 7/
0 = not used
29 Location of the seasonal nelt-factor variation: 8/
0 = not used
30 Location of information needed to use rain-snow

el evation tinme series: 9/
0 = not used

31 Location of information for sinulated snow depth tine
series in the PS array: 10/
0 = not used

32-34 Unused
Not es:

1/ The contents of the 3 array positions for the rain plus nelt and
percent snowfall time series information are
o identifier (2 values)
o data type code

2/ The contents of the 4 array positions for the observed and
si mul at ed wat er - equi val ent and observed and si nul at ed ar eal
extent of snow cover tine series information are:

o identifier (2 values)
o data type code
o data tinme interva
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3/

Sums of water bal ance and nelt conponents:
precipitation

snowf al |

rain plus nelt

non-rain nelt

rain nmelt

rain on bare ground

resi dual

~NOoO O~ WNPE

Order of snow nodel paraneters is:
PXADJ
ELEV
SCF
MFMAX
MFM N
UADJ
S
NMF
TI PM

10. MBASE

11. PXTEMP

12. PLWHC

13. DAYGM

14. ALAT

OCONOURARWNRE o

Areal depletion curve consists of decinmal fraction areal extent
of snow cover values at WE/ Al ratios of 0.1, 0.2, 0.3, 0.4, 0.5,
0.6, 0.7, 0.8 and 0.9. Areal extent when WH Ai=0.0 is set to

0. 05 and areal extent is 1.0 when WE Ai =1.0.

Tenper at ure paraneters:
1. elevation of tenperature data
2. maxi mumtenperature | apse rate
3. minimmtenperature | apse rate

Updati ng paraneters (all 7 values stored for Operational Forecast
System programs - 2 values stored for Calibration System
pr ograns):

wat er - equi val ent tol erance
areal cover tol erance
unused

unused

nmelt factor correction
snowfall correction
wi nd correction

~NOoO O~ WNPE

Melt-factor variation (12 positions - decimal fraction that nelt
factor lies between MFM N and MFMAX on the 16th of each nonth
from January to Decenber).

I nformati on needed to use the rain-snow elevation tinme series:
1.
Nunmber of pairs used to define the area-elevation curve (NPTAE)
2. Units in which the area-el evation curve was
i nput :
0O = English units (elevations input in FT)
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Posi tion Cont ents

1 = Metric units (elevations input in M

3-4. Identifier of the rain-snow elevation tine series

5. Data type code for the rain-snow el evation tine
series

6 thru Area el evation curve (stored as pairs of

5+( NPTAE2). El evation (M and decimal fraction of area bel ow
the elevation - elevations in increasing order)

10/ The contents of the 4 array positions for the sinulated snow
depth time series information are:
o identifier (2 values)
o data type code
o data tinme interval

Carryover Array: The FORTRAN identifier used for the carryover array
is CS. The contents of the CS array are:

Posi tion Contents
1 Solid (ice) portion of water-equivalent (MV
2 Heat deficit (MV
3 Li quid water storage (MV
4 Tenperature i ndex (DECC)
5 Maxi mum wat er - equi val ent since snow began to
accunul ate (MV)
6 SB (MV)
7 SBAESC (deci mal fraction)
8 SBWS (MV)
9 Excess liquid-water in storage (MVY)
10 Areal extent of snow cover adjustment (MW
11 thru Lagged excess liquid-water (MV
10 + n n=(5/tinmeint)+2 where tineint is the time interval of

precipitation data
10 + n + 1 Snow depth (CM

10 + n + 2 Aver age snow tenperature (DEGC)
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Subr outi nes Nanes and Functi ons: Subr outines associated with this
Operation are:

Subr out i ne Functi on

Pl N19 I nput cards and stores values in PS array

CKCO19 Check carryover

PRP19 Print information in PS array

PRC19 Print information in CS array

TAB19 Make entries into the Operations Table

EX19 Execution control subroutine

PACK19 Execute the Operation for one conputation tinme
i nterval

MELT19 Comput e non-rain nelt

AESC19 Comput e areal extent of snow cover

ROUT19 Rout e excess water through the snow cover

ZERO19 Set carryover to zero when no sSnow exists

ADJC19 Adj ust carryover for a change in water-equival ent

PRCO19 Print carryover during debug

AECOL19 Adj ust state variables for a change in the areal
extent of snow cover

UPDT19 Updat e wat er - equi val ent and snow cover

CSAV19 Store carryover values in the CS array

PRSN19 Print execution out put

PUC19 Punch information in PS and CS arrays

COX19 Perform carryover transfer

Subrouti nes PI N19, PRP19, PRC19, COX19 and PUC19 have the standard
argument |ists for these subroutines as given in Section VIII.4. 3.
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SUBROUTI NE EX19
(PS, CS, PX, TA, RM PCTS, RSTS, OWE, SWE, OSC, COVER, PPX, PPCTS,

PRM TALR)
Function: This is the execution subroutine for Operation SNOWM17.
Argunment List:
I nput/

Variable Qutput Type Dinension Description

PS I nput R*4 Variable Paraneter array

CS Bot h R*4 Variable Carryover array

PX | nput R*4 Variable Precipitation data

TA | nput R*4 Variable Tenperature data

RM Qutput R*4 Variable Rain+nelt val ues

PCTS | nput R*4 Variable Percent snowfall data

RSTS I nput R*4 Variable Rain-snow el evation data

ONE | nput R*4 Variable Observed water-equivalent data

SVE Qutput R*4 Variable Sinulated water-equival ent val ues

osC I nput R*4 Variable CObserved areal extent of snow

cover data
COVER Qutput R4 Variable Sinulated areal extent of snow
cover val ues

PPX - R*4 Variable Wbrk space

PPCTS - R*4 Variable Whrk space

PRM - R*4 Variable Whrk space

TALR - R*4 Variable Whrk space
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SUBROUTI NE PACK19 ( KDA, KHR, NDT, TA, PX, PCTS, RSL, OVE, OSC, PGM RM TVE,
COVER, CVEE, CAESC, | FUT, I DT, | BUG, | MN)

Function: This routine executes the Operation SNOM17 for one
conmputational tinme interval.

Arqunent List:

I nput/
Variable Qutput Type Dinension Description
KDA | nput | *4 1 Current julian day-internal clock
KHR | nput | *4 1 Current hour-internal clock
NDT | nput | *4 1 Nunmber of precipitation, percent

snowfall and rain plus nelt
val ues per conputational tine

i nterval

TA | nput R* 4 1 Air tenperature (DEGC)

PX | nput R* 4 NDT Precipitation (MV

PCTS | nput R* 4 NDT Percent snowfall (deci nal
fraction)

RSL I nput R4 1 Rai n- snow el evation (M

ONE | nput R* 4 1 Observed wat er - equi valent (MV)

osC I nput R4 1 Observed areal extent of snow
cover (decimal fraction)

PGM | nput R* 4 1 Ground nelt (MM

RM Qutput R4 NDT Rain plus nelt (MV

TVE Qutput R4 1 Si mul at ed wat er - equi val ent (MV)

COVER Qutput R4 1 Si mul at ed areal extent of snow
cover (decimal fraction)

CVE Qutput R*4 1 Comput ed wat er - equi val ent before
any updating (MV)

CAESC Qutput R*4 1 Comput ed areal extent of snow

cover before any updating
(decimal fraction)

| FUT | nput | *4 1 Future period indicator:
0 = observed data period
1 = forecast (future) period
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I nput/

Lengt h of conputational time

Debug print indicator:
do not print debug out put
pri nt debug out put

Current day nunber since March 21

Vari able Qutput Type Dinension Description
| DT | nput | *4 1
interval (HR)

| BUG | nput | *4 1

0 =

1 =
| DN | nput | 1
I VN I nput I 1
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SUBROUTI NE TAB19
(TO LEFT, | USET, NXT, LPS, PS, LCS, TS, MI'S, NWORK, LVWORK, | DT)

Function: This is the Operations Table entry subroutine for
Oper ati on SNOW 17.

Argunent List: The argunents for this subroutine are simlar to the
argunents for the Operations Table entry subroutines for other
Operations. A description of the argunents is contained in section
VITI.4.2-TAB.

Operation Table Array: The contents of the TO array are:

Posi tion Contents
1 Oper ati on number
2 Location in the T array of the next Operation to be
execut ed
3 Location of the paranmeter array for the Operation in
the P array
4 Location of the carryover array for the Operation in
the C array
5 Location of precipitation data in the D array
6 Location of tenperature data in the D array
7 Location of rain plus nelt data in the D array:
0 = not used
8 Locati on of percent snowfall data in the D array;
0 = none used
9 Locati on of observed water-equivalent data in the D
array:
0 = none used
10 Location of rain-snow elevation data in the D array:
0 = none used
11 Locati on of simulated water-equivalent data in the D
array:
0 = none used
12 Locati on of observed areal extent data in the D
array:
0 = none used
13 Location of sinulated areal extent data in the D

array:
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Posi tion Cont ents

0 = not used

14 Location of simulated snow depth data in the D array:
0 = not used

15 Locati on of working space in the D array
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